In a greenhouse experiment, the nematicidal effect of some bacterial biofertilizers including the nitrogen fixing bacteria (NFB) Paenibacillus polymyxa (four strains), the phosphate solubilizing bacteria (PSB)
INTRODUCTION
Root-knot nematodes Meloidogyne spp., are obligate endoparasites of great economic importance, being among the major limiting factors in the production of field and plantation crops, predominantly in the tropics but also in Europe and North America (17) .
A number of methods for the management of root-knot nematode such as chemical control, organic amendments, and biological control have been tried with different levels of successes for the protection of tomato plants (22, 24) .
Chemical management is effective, but expensive and may lead
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Nematicidal effect of bacterial biofertilizers to soil pollution problems (32) . Over the last decades, researchers all over the world are engaged in standardizing the nematode management strategies by following non-chemical and ecofriendly approaches (3, 21, 31) . A great diversity of rhizospheric microorganisms has been described, characterized, and tested for activity as biocontrol agents against soil nematodes. These microorganisms possess some mechanisms to promote plant growth and control pathogens.
Explanation among ecological interactions that occur between nematodes and bacteria, amensalism and parasitism happens in soil largely as the result of the stepwise bacterial degradation of plant and animal residues. The widely recognized mechanisms of biocontrol mediated by plant growth promoting bacteria (PGPB) are competition for an ecological niche or a substrate, production of inhibitory substances, and induction of systemic resistance in host plants to a broad spectrum of pathogens and/or abiotic stresses (7, 13) . Paenibacillus polymyxa, B.
megaterium and B. circulans are common soil bacterial biofertilizers belonging to plant growth promoting bacteria (PGPB). Activities associated with these bacteria include nitrogen fixation (6) , soil phosphorus solubilization (9) and solubilizing insoluble potassium (10, 26) . Research into the impact of PGPB has provided a greater understanding of the multiple facets of disease suppression by these biocontrol agents. Much remains to be learned from these bacteria that have unique associations and a more pronounced growthenhancing effect on host plants. Moreover, additional environmentally safe and economically feasible root-knot nematode control practices needs to be available (7, 14, 27, 32) .
The main focus of this work was to evaluate the dual effect of some bacterial strains as biofertilizers and biocontrol agents against the root-knot nematode M. incognita infestation in sandy soil cultivated with tomato. 
MATERIALS

Bacterial biofertilizers and nematode used
METHODS
Preparation of bacterial inocula
For each bacterial strain, a conical flask (250 ml) containing 100 ml of nutrient broth medium consisted of 5.0 g peptone, 3 .0 g beef extract, 1000 ml tap water, (pH was adjusted to 7.0) was inoculated and incubated at 28-30 o C with shaking at 150 rpm for two days prior to application.
Preparation of M. incognita inoculum
When nematode inoculum as the second stage juveniles (J 2s ) was needed, galled tomato roots were washed thoroughly with tap water, cut into pieces then placed in mist chamber for egg hatching (23) . The first catch was discarded, and the following emerged J 2s were collected daily and refrigerated at 6ºC for the experimental use. J 2s were placed in 0.5% sodium hypochlorite, agitated and rinsed with sterile water immediately before infestation (15) .
Greenhouse pot experiment
Four days after seedlings transplantation, seedlings were infested with 1000 fresh J 2s /plant in 10 ml suspension. Two days later, each pot was inoculated with a single bacterial culture at the rate of 10 ml/pot (containing 2x10 7 cfu/ml). There were also two uninoculated controls: In uninoculated control 1, the nematode was applied but the bacteria were not, whilst in and potassium contents of tomato plants were determined according to Jackson (11) . The rate of CO 2 evolution was determined according to the method described by Shehata (25) and calculated according to Alef and Nannipieri (1). Ten replicates of each treatment were done and average response was taken. The obtained data were subjected to an analysis by using Statistical Analysis System (SAS) (version 6.12, SAS, Institute Inc., Cary, NC, USA). Duncan`s Multiple Range Test was used to test significance of means according to Snedecor and Cochran (29) . Application treatments of this experiment are illustrated in Table (1) . 
M. incognita measurements
For counting of J 2s , the soil of each pot was mixed thoroughly and about 250 g of soil was used for nematode extraction by using the Baermann funnel technique (30) .
Extracted J 2s were counted in 1 ml suspension using counting slides. Number of J 2s was attributed to 1 kg soil. Washed root was placed in a mist chamber for egg hatching (23) . The hatched J 2s were collected daily and refrigerated at 6 o C for 5 days after which were counted. In one ml of extracted nematode suspension, J 2s were counted using nematodes counting slides. Roots were removed from the mist chamber and stained with acid fuchsin in cold lactophenol for more than 24 h. The stained roots were rinsed with tap water and cut into pieces to facilitate counting of galls, females and egg masses using a stereomicroscope. The reduction of nematode population due to different bacterial inoculations was calculated compared with the uninoculated infested tomato control.
RESULTS AND DISCUSSION
The benefits of different bacterial inoculations on the growth of infested tomato plants with the root-knot nematode M. incognita, and their impact as biocontrol agents were studied. Within 60 days after tomato seedlings inoculation, the counts of bacterial strains were increasing ( Means within the same column not followed by the same letter are significantly different (P < 0.05).
N P K contents of inoculated plants by any bacterial strain gave close or in some cases slightly higher determinations comparing with control 1 (Table 3) (Table 5) . While, after sixty days of inoculation, the highest reduction by the three biofertilizers were obtained on numbers of hatched J 2s /root (95.8 %), females/root (63.75%) and J 2s /1kg soil (57.8%), respectively ( Table 5 ). 
